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Mass Composition Measurements
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Overview of this work

& We analyze newly constructed FDs which are
BRM and LR stations in monocular mode.

~& [arger statistics than Stereo or Hybrid analysis.
& Broad energy range.

& Poorer geometrical resolution.

& To study the effect of iducial volume cuts, we
adopt tight cuts to avoid reconstruction bias and
achieve reasonable resolutions on Xmax in
monocular mode.
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Geometry Reconstruction

Monocular Mode
Timing fit in only 1 FD station
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Profile Reconstruction

Inverse Monte Carlo

Reconstructed

Shower Geometry Repeatedly simulate shower images with
changing longitudinal development parameters
of Gaisser-Hilllas (G.H.) function.

Shower \

simulation based
on G.H.Function

Signal at camera
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Quality Cuts

Tight quality cuts are adopted to achieve a reasonable
resolution and smaller reconstruction bias on Xmax.

¢ Many timing data points for
downward-going shower geometry.
~& Xstart 1s shallow enough and Xend 1s

deep enough to observe longitudinal
developments.

N P < 90 degree.
¢ Impact parameter(Rp) > 5 km
¢ Xstart < 700 g/cm?
¢ Xend > 900 g/cm?

Use 1dentical cuts for all energies, species and models.
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Resolution Study by MC

1. Generate artificial data calculated by MC simulations.
2. Reconstruct this simulated data in monocular analysis, and
compare reconstructed results with true ones.
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Reconstruction Bias on Xmax
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Use 1dentical

reconstruction procedures
and quality cuts in both
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Data/MC

Comparison
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Averaged Xmax

900

- — PQGSJetll03. —e— Data (TAUP2013 Preliminary)
e -+ PQGSJetOl ;= 19 g/em’ sys. uncert.
- -ozin PSIBYLL21 | S ST SO S
850¢ — Fe QGSJetII-03
Kug [ e - Fe QGSJet01 »
 -=-=--i- FeSIBYLL2.1: : o
e e T
£ 750 RN —
700
65( | | | | |
8§ 182 184 186 188 19 19.2 194 19.6
loglO(E (eV))
item X
Fluorescence Yield 5 g/cm?
. : 2
The measured Xmax 1s consistent Aosplicre e sl SO
: : Calibration 5 g/cm
with proton dominance. e e
Reconstruction 10 g/cm?

12 Total 19 g/cm?



@ X max distributions (OGSJetllI-03)
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Summary and Future Plans

ROJEC‘

Y We measured the mass composition to analyze data
collected during 3.7 years by newly constructed
fluorescence detector of TA 1in monocular mode.

D

¥ Tight cuts are adopted to achieve reasonable resolution
and smaller Xmax reconstruction bias.

Y The measured Xmax 1s consistent with proton dominance, and
also 1n good agreement with Stereo or Hybrid measurements.
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